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1 

K* 7 r -f AOBHCRW 6*1*7 r -f A** ftfeM£ *l* 
*<t^^r*±i«ti-r ^TfttfiHSgftAtit b > 
MEttttlMf^Rtt. K3tt»B«©ffl»«lfcRtt6*L» 

fcitTUffi-r* E fc*n»TtBfeJB 2 (DifcgpJ^:? 4 )V9 ft 
^•trtS*« 2 Xte 3 iBftCD^teSI^X^Ao 

tte4*{£M«s^R^ B9eeaa»fcR»6*i«rE3tee3ai 
*Mt8ft*trH2R3[ i-4(o^tw i mtmoytfcm 

ggft**, 

t^ift© n <d B9%Rn*ft wtrr zzmm \zmt 
7 r4 aovjmrm* s»*ifc«t?**ii*ai 5 b« 

v - tf > * mast- £ ir — tf > ft » 
i - 5 cov^n^ i «E«©*esi->x^/x. 

[§!*1 8 ] ME*e^tt#:7 t -f Aft**, 

WB»ttR»^Rtt, mzytmn<D&&mtVTmyt7 

m$tmi, 2, 3, 4, 5XH7E«<D3fceS!>'X'T- 

Ao 

Jt ftfftffiT £ ££K:<fco Tfiig»teft«I5rr 
*HS»6^Rft;*5K:**, 

WE4»ttlWB^Rfc*l>T. Reay*tt«J6*R*«Ji5fe 



(2) #i?8-3 2 1 8 0 5 

2 

?2>teTmm*&Bi\zZfiZ>& o fc|>E3fe«^(OWttfl[& 
tft9E#fi£»<0»tt«<&4>&< & 6 frvT*l^— ;$#SM 

as $*i*»3»» i - 8 ©^rn* i aoio*fi2s/x 
imjtm i o ] ttE3C«^®4*tt«&r;«irE*eaus 

TZ>ZtlzJ:~D TI60§M^ g ft ft \z3L nffi-r - 1 

E«^*es->x^Ao 
10 [R«n 1 1 ] WEeawswft^Rtt* *f§-*f fc*, 

9 Et^IyXrAc 

i 2 ] ma&3*#mtM¥m*xm*a>7<f 
^9-xDm^^mmT^^tiz^x^m^wm'T^ 
m^m 9 lEt^eiyxf a 0 

Mt&Bl 3] ME££tttta»£^Rtt, )ESf^Q 

ffiftate-r * d<htc<fco ftimr 9 mm<n 

»*«14] MEG»#tt«5E¥R«U *e#*G> 

9 E«<WtteS!>'X5\fc. 
[H*9t 1 5 ] «ft©*«^&**»ft UT«TE*e 

K^estss ft nt^mtytmn ft *#«-r 
««t ta sfc*«rr«R*fli i - 1 4©vjfn* i * 

59 giftfr&SBM&Bl 0-1 5<BVvr*i*>lJBE«<Wte£ 
i£:xX:r A c 

i 7] *eai»o»*«ft:fc«i;TiBE»tt 
R«*RfcWE*«*<D4*tt«atmE3ee^o«« 
■©^a< t*v»-r*i^— ^ftpaf^baft^fcafttejee 

i ERo^eai^x^A. 

1 8 ] t9Effl«»Pflli^Rttfi9E*e3IB<Ott 
8E«07t^5>X^A e 

[»^J12 0] t9EMflffFffi¥S«, ME*fi2IK<D 

f+jfioiis ftsg^-r^> c t \z j: o s*e^is§^>msft^ 
flff-r^»*«i 7xi4i 8B«(B*eaiv'X^Ao 
[^*^ 2 i ] mE^ffMB^s^jnxa^ttjatc 

^ffif^a*^! 7X141 8E«©*eS!->X^A. 
Ii*S2 2] itfE#tt^I5^a«, mE*fll#<D4» 
5^ ttRtUT*«©**tRMS^*Jl4:lcJ:t>TIW3*« 
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3 

^(nfe&zmffi-Tztii&^i&ytMz-stsffi&m 1 7-2 
1 wrnfr 1 mmmvx.fcmi'XTA. 
m&m 2 3 ] mtttfcm&\±K vr-i 
mw&mm^ms.. Wift&immzwttfznmzyttem. 

<fc o -cg^t? r -f /t©«s#«*tt«»«-r 
«®s§* ^tra^« 17-22 © wrna> 1 aifsmwfc 

9- \ — tr > ^SSiSgirr -5 +• - fcf > ^#a 
st*5i 1 7 ~ 2 3 ©v>-rn*> 1 ^|2S»^e^->X^ 

A. 

m$tm 2 5 ] mmytfcms&uyty 7 -r /tst*. 
i7~2 4 ov»rn* 1 aEttoaeeas^x^ 

a. 

[f*«2 6] tistmm&m^mz&zytems&vfc 
-rn#> i ^is«©3tejiv'XxA. 

tc-r -5 c t iz «fc o -r #*»&jii«&tt-r « ^a t 
fist*. 

a*3&»c^«-r*i»*JS2 7ia«©jtej§v-x^Ao 
m^m 2 9 ] «re«£^«[ft^a». ytm^zm 

raifc^mireaH&fmfta^trii 2 sib 

®©^feji->XT-A 0 
tA. 

*^T]E©»»<t*M-r-5fS*3B2 9iH«©3te3I^X 
5^A. 

[n&gi 3 2 ] m&m&ttwm^&te. ftmmzm 



(3) #BB¥8-3 2 1 8 0 5 

[RMS 3] ME»ft#«tt#^att. 

is 1 ©#tttt«i§£-£*, 

iwe«fi#aii«^ara«sg 1 ©#«*M»s*qrr*# 
*«©«h» ta»o»*»©5MR«**-r*» 2 ©#»«« 

20 TiE©#tMtfc*-r*ii#B3 3E«©3eea5/x? 

A. 

[11*3(3 5 ] MEMS 1 ©$HR»«Stt#flM»fc3*U 
T^©»SS[fiS:%-rsW*^3 3Et03teS->Xf 
A. 

[Mf&B 3 6 ] ME#M^©1$ttffi£fSI55-r « Ctt 
2 8E«©#€u£->X^A. 

[■t&as 7] gtGxeJHt&mreaii. 
a? ^©#ttffltbT^ig©sfi^iiffi-rs-t(c«toTflfr 

6 E«©7tea v-X^ A. 

[w*JB3 8] wimytmmmixB^mt. mmytm 

2r^tr»*J«3 6E«©#£ii§->X?A. 
M&B 3 9 ] IWBjteeaUMBfc:? r -f /tS^*. 
WEftaWttilMl^att. StrE5t<i^©#ttfflibT 

30 &$&M$£3 6E«©)teM->X^Ao 

•^©aasrfpffl-r 2. c t ict o -ceati&ttsaijrr *e 

tt(B*iiSgn^n-5a^JB3 6-3 9 ©t>i*tu9» 1 JBE« 
©3teM->X5rA. 
[1M&B4 1] ffle%flre0>fM£«£Bf£C!>ttH-?;i» 

40 i*^ttfc*-*4»tttt»3Wa*S&K:JMrr*il*H 
4 0S«C5teS->XrA. 

[M&9I4 2] t)ME6£tttta£^ai2. %AH»K:« 
#314 0E*©3fcfiai->X-xA. 
A^->©B8#*fFffi-r*ilttJ;oTiaH*ffFffirs 

a*JS4 oE«©^ejt>-x^A. 
[it*JB4 4] itEe&tttta£^ar±. ?t«#©Q 
«[*a^-r*;:i:c«fcoffiHSffFflfi-r«)i!^4 oe® 

50 ©3£&3i->X:rA. 
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5 

3§t;$®4 0S2«©ft£2!->X^A. 

3l£frfc5§f;fc5i4 0-4 5C0^-rn^l^f3«©5te 
i£->X^A. 

a»tt«^Rft4 sic**, 

g£3 e.fca«-r*W*JS4 9 iBaS©3flSi£vX^A. 

w- «ff*M o **«wrr<& A*&mrr sit 
a* - > © is * sw«ts c t ic <t o tss &ffwr 

H*«4 98H«©3teM->X5rA. 

tw^ 5 3 ] flnee&ttttinmMi. %mn<oQ 

©Tfe^ilv-X^A. 

fTi*5K*^5 0~5 5©^-rn^l^f2«©^gjt>' 
X5^A. 

[U;£31 5 6 ] S»©^ajgC*VsT^-X/N*> H 

sft^Mtev-x^Aw^iisgg©*:*© f u x h*§«[5j 



(4) #BB¥8-3 2 1 8 0 5 

eeettus ©a* \z^ * n* © 
m-rz>}*>)7bmm®i&. 

[i*«5 8] mmm&ommmmz&^xmmtsn 
a? 3t^iss©fe«e)©/^Tx«^^^Tsmisc©feffl^ 

tti • A-f 7X«»lHltt t fc^tm*3l 5 7 Eft® H U 7 

let o Tft^WSg© H U 7 h»fi©fc»©A*-f 7Xi^ 
*fiSEf*fl5Blftffl • A-f TX«^E«St. 

50 T, BEfiffi&ttl • A-Y TX«»|5IK*t^-rS A-f 7X 

&#tr if 5 7 fHftffl H U 7 KIMH3&. 

£St 5 8 Xli 5 9 ffli&© H U 7 hffl^IilK. 

im&me n itriHi8R©3K«s!g(ais?ac»iRsn 

Sit 5 8XS5 9 83*© FUX hffl«lHlgS„ 
T&g^-a^nsfi^ 5 6 E««© H U 7 h««lHl«S. 

stri33ie^tBig©ai^ «tt«&c!>Bni§iKtr «^Tft« s 
cDfcm&m • rt<t7xmmm&t&&tsmjitm6 2mm. 
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7 

K£ 1 ©«§ X -i v 9 1 1 Xtt L T»fPT 5 C £ iZ £ i 

rt&^tsm&m 6 2 sea© f u y vmrnvk. 

[1*«6 5] Mffift&ffl«gtt&ISc©*&ifi§§&^ 

jittcfcoT, ^n^no^figg©^*©/^ Txft 

6 2 S2®© F U y bffi®m&. 
»I LTftfFT S C t K J; o Tmrf2*&fflg§©ffl# 

[HM6 7] tmy&tm®me>mft&&wt)W%.2> 

&J&O^R«lHlKSSStCft«IT-5i!*«5 6-66 

©^-rna> 1 ^sam® f u 7 Mt«ini&. 

d y pmm^&^mifctzrizftgrmitytmmz&rt 
z> &ytmn<omm\zm*ti^-t & z. t \z <t o xm? a ? 

*s«»c©3tig&-§-triS*«6 8f238©fteiitv'X7 : - 

A. 

^•a^gtc j: o T#a{fcsn-sM©3te^©i!>^ < i t> 

lt?S:Mg3-B-S^gSg^tJi»^6 8S2®©#6; 



(5) #68^8-3 2 1 8 0 5 

^fi#S(Cj;oT#S'fi:^n-5g{f©^^©^< it> 
lt>*iB*-r**iB*»ft*tr||«fll6 8i2«©3teil 
->X^A. 

cst*«7 2] ttes*g#^fti*. fltfiass©^ 

«»ft#*n&WR©3HEII»**tHI*9l6 8i2Sc©ft 

&mzm&tti3--znfiim&c>yt&m2£&-$tsm$tm6 8 

fBScroftfeig^x-^A. 
S2«©fte>i:>X^A., 

[iM7 5] mf&mmmftttmt* 'mrfBss©* 

8gt©ft&W8<h, 

«6 8t2«©;ftfej£->x:rA. 

[»*«7 6] MgaiBiSft#^^«HtfSB^eM?S 
©St««te«W-6n*>l*«7 5f2St©ft£j§>'XT- 
A. 

&n*»#* 7 5t2Sc©ftfi2t>'X:r 

A. 

lif«7 8] «»©3t#^tNf»SJ^*-r-53tl^» 

fl:<t^tc*tt5^^©fiHtst##-rs^i|i^# 
t « jut t zytmm®. 

m-^©-?n-€ r n©fcii6©^M-^a&oT^ai*n , 7-*ts 

[i*«8 o] Mies«s#^fta, mEW^n 
^a^f'<fct>T#«ftsn-5M©^fg-^©^< tt> 

4? mm. 

1 ^*«wr*3iyt««ft*trii*«7 8E«©jtitm 

50 «^S*J«-r*3l6*ll»T'*oT. ^ibW^WAVTX 
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9 

iB*©3t2tfI«. 

SfSMtS^iSTSot. 03&©;£lfta<gfc-5 

ft*jatr*<iii»ig»tftA«r**e]ai^xxA. 

*;V© * D y * fcSfT * D y t, 

[^*^8 8] mGKMiim^^ek«. i»b>imh» 

318 7fB®©7Ejg3l->X?A. 
[M&B8 9] MiBMSPBSStt, 6*41*7* >*Jlr 

S^Jg-T2)K**8 8ffim©7fcGjt->X^A. 

*&2 na ^ a y 9 ©&ffi sgjE-rs c t t±o xm*5t 

^S-T5»*JS8 8tE«©#&j§>'X7 i A. 

Tdl^5fe2:^M-r'5«*^8 8fH«©^eii->X^A„ 
[1*19 2] MIB^S<J«ffi#^#S«, !&£©ftff 

Sl5fcS8 7 8B«©^feM->X^A. 

v «fc o nfc^fHf?^ >*JU£«J?ifI*lC 

ssaw^esi^x^A. 



(6) #^¥8-3 2 1 8 0 5 

10 

[i*S9 4] fflfB§£S"Jfif?8fi&tiJleIS&«, S&iBftX-f 
y?('±oT^3n^«^^>^JP^S^^(C 

A„ 

[MM9 5] mmyt^y^(Dth^iithti^ct(om 
m&mmmmt. &mme.wmmz&rtz>yt^ y^© 

ffi^j tffl^5fet©^H^^S-T-5 H t (CtoTttJ* 
i0 5feSr^^-rs^*3g 9 2-94 ©V>-f *1#> 1 SEtO* 

[1M9 6] SfrlBaiJfflllHlgStt. MSB^X-fy^ft 
S&5n-5£- a y i7©{4ffi^M-rs £ tC J:-3T{l}*5fe 
^^ST -SS^ 9 2-9 4 ©ti-Ttl^ i its®©^ 
iiv-X^A. 

mnem. 9 7 ] mazmmmm-t* satB^x-r y 
Tm^*s:^s-r^>a*3B 92-94 ©v>-rna> 1 jbib 

>^^0fs©ai*5feirta*5n-5«fc5 icm* 

[M&B 9 9 ] 3fc#fift;<Hf ^ s#^m^^^ >*)V 
WO? D y ? ft±m&\z£ o □ v $ \zM-o 
ftX-fy^i, £3£K#M§T*sS*Si9 8fBI$©}fc§ 

cst#3i 100] MtGiK9ij«««r#»me%o^«te 
ii-r * 5 s - $ m^zmt&tf-*? t u r win s t> ©-? 

19 9e«©^sm«. 

[bS^'H 0 1] MSB^X-f y^wm^tta^^i:© 

B9f3SJffll|HlK«, ^ti^MlHl8S^*3Vt-5^X-f y^© 
40 W*tttlA5ti:©g?i^M«S^S-r.5' ttr<toTm* 
$fe£^HTSB»*« 1 0 0IB«©^§m«8 o 

[K*« 102] m^mmmmt, mrnxx-i y ^ 
5fcftaetr*»*«i o otB*©^m«. 

[IS^l 10 3] f9S«WlHl»tt. fifBTtX-Y y^ 
oTW*5tS:^M-rSK*JSl 0 0Et«)3tSi«. 

>^©^^Axay biza^xmmyt^mitmmz& 
so m&mn&mm\sr^(D-c$>K>, 
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11 

mmmfmm.m&mmt~ &ytg>mitm^z&misnjt 
mm ®.mn z&m-r s z. t c «fc o -ciasutii 

0 4f3«©3££©«. 

[M&bi 0 6] ttEHOJiiHitttiiisiifttt. utrtB^x 

[81*31 107] tfre^x-r y^©HJ#£:tti2/5fc£© 
fflreSJWHIBtt. K{f-ff22&la]g&C*5tt33teX-f yy^© 

w*tm*5fet©^M«saE3E-rsjitcj:-3xm* 
*ft»r*ii:»H io4~io6 ©nrna» 1 ^is« 
©ft§mis. 

m^tm 108] mmmm&\&. iaeftx-r yy^ 
ft^Hf-ssi*® 104-106 ©^rn*> i«sa« 

[B»*B 10 9] MIBiMfPlBlKB. tWB3tX-f yy^v 

o rai*5fe&xs-r ■58»*3S io4~io6 ©v»-rna> 
mxm 110] 3e*«ft«*6» 

>^*<0fi£©ffl*5fe»cm*sn.6 j; 5 \z\&t> 

[§9jRJB 111] ffiGKB>J1im#^attG%A^« 

^1 1 0|Ef(©3fc#l8gg. 
[■t&Hl 1 2] WEJt^-f y^O(U»tai*ftt© 

MffilWfipiII&ra:, K#^tftHFKC*tt-&3tX'r yy 1 © 
ta*ttfl*ifet©S6iBilW«Sa!SE-rsctC«J:oTffl* 

ftsaaEr***?! 1 1 iiett©^ag. 

1 3] fOTBfflSPlHl&HU BfltEftX'f 7^ 
#IS3nS;*a.;/i7©&ffi£XM-r*ritc«koTfflA 
5fe*«Jtr«»*B 1 1 liHSe©^»BIS. 
[9*«H4] MtB«ffll9Ktt. USatX'fyf's 



(7) #If8-3 2 1 8 05 

oTW*5feSr^H-rSH*^l 1 1E«CNK5HM. 
[SfsRSIl l 5] Mia^giMfgWu #£©ftM^r 

iftettHflmAuieiifttt. st**afl:«^K:«*snfc 
©^sm^^^w-r s c: 1 1 j: o-aftw«*s»Hi-r<5 
man i otB«©3te»gig. 
nrem 1 6] mt^mmmmmtammt. mmytx 

1 5ffi*©3£#*3g. 

[IWfcSl 1 7] flMEMMflmtttfllilBtt. SUfB^X 
•f yyMc«fcoT#St3nfc:M£ft^y^ >*JUfe*ftflP» 

tc^m-r -5 & » ©3t/«^c^»sfi^ain-5«aE*» estr 

iBffiSjRM^*«ffl-r-5W*JB 1 1 5f3«©^»Bli„ 

1 8] iS^-fy^aiAtttlAifetO 

ftsr^jg-rsa^i 15-11 7©^-r*ua»i*E« 

[W*JS1 1 9] t&fBfflfflKelS&te. WlS^X-fyy^ 

5fe^^M-r-5gf^i i5~ii 7©^-rn^i^ia« 
©ft#st§§. 

oTB*5fe€:^JE-r^H*«l 15-11 7©l<»ma> 
50 lJSiB»cDft#lSI§§„ 

[gt*Sil 2 2] H58Bi^J1f^ft-^^g«. #^©Jt 

mmzmm$Lm^&mg.-rz>m$tm 1 2 1 ta«©3taim 
40 [it^i2 3] «riai8»jwffi^-#^att, mib^ 

©JtM^-v >^;P5^-r-5fej?)©^ps(cit^j(c 
s^^n^^m^t bTBasBfi^jSM^tti^snsm 

2 <D3EXM8£$trtt&9! 1 2 2|E«©^fi^. 
[K^«i 2 4] ttriE^S'J«^^#^g:«. StrfB#^ 

©^ft^^ >*)i<Dfc&<D&tMmniztii!ff.&m&mn 

SllLTiM^t >*;US^-r-5JtJ&©3t^S8 
§8^P!M^iUT«ilS-r-Sffi»i@K*^tr«f*Jei 2 
2fiB«©3fc@m«. 

cis*JBi2 5] issc©^#^B#»itj#asn. ^ 
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(8) 



8-321805 



13 

mftm&mmmzmm-rz «t 5 tcfflw-rs* d * 

[fflt*ll 2 6] 89!2^D->^3us£^g:«, SSSn 

fc#i**HB*«B»&» & ^ n y pfcttzmmtz etc 

©#g©8l, 

m^n 127] m$z&ftfflmm*> 
mrnxx-i yr-vftWLtavtytmne) 1 -^mitt^ c 

w.%mmv>&iti-ewig.ytm=f-o>mt> *mam&r& mm 
«w®M^tLTta*T^.ang[St£^tj«*3Si 2 6 

[gf;£9il2 8] ttGtt«(Hf|l»M:. ffiGS%9K7-& 

© £ a ia s -a- s s^as ? * ^9 & $ & sat 

2 7fE«©3t§ft8l. 

12 9] MGJtttSttffifll A^Cttt> TJttt 

Cl»^ 13 0] ME^ -f 5 

126-129 ©nm*> 1 Ji!§E«©}K§{I«. 
[§t*3U 3 1] ttllHi/ny^^^atJ, fSOTSE 

DB l P., L* =c on s t. 
D : #tMt (ps/mn/km) 



i4 



!MB**tfil*Bl 2 5fE«©ft£fI8t. 
[St*« 13 2] WS2ffiffia®Ig6«. 

BaiB^x-f y^-v»m^nt^mn<o 1 os*8fln»fc 

m%mm<Dtiit>-?m&ytm?-<Dtiit) ttmaitm- z mm 
mmm&&®&<D m t> zmnzco wm t jtts-r s it$&§§ 

ffll«£EtbTm*-r-5D0^lit^tJS^l 3 iet 

tmmmtiifc®9&<oianzmfzn, mm&^&mn^ 
134] mejttt«»tf«pe^R:fl£'3 -cjt* 

JS*£KeLTtH:fr$-Sfflf*El 3 2 fH®©3fc§{f 

Jtss^$ e> Kjurr sat^a i3i~i34 © u-rn 

*M3tEi£©3t£«m, 
[3§E©§¥»ki8?)i] 
[0 0 0 1] 

©fiSI*nII6fc-r*ft:«&©Jt^8!l#S (Optical Time 
Division Multiplexing : 0TDM) ^©^a&ffii&t&Jf 

^nfc^esi^^^At-ewnswfcArowaftififcBi 

[0 0 0 2] 

[«£*©s«] &mmm<Dmwzii^m\ 

©PiSSSrfi (Group-velocity dispersion : GVD ) \z 
«fcS«^Yb©fc«6fc, eiSffill*«b<©iK3tl5. 

Si. 7y-YA#^^*7?feSSBfi:ffl^Ri(Self-ph 
ase modulation : SPM ) ^©i^S*^$< 
g#{ifc£:©fflSfM! (SPM-GVDM) OtzMZ, 
%LM9H£tfiJ:r)imizttZ. 
[0 0 0 3] £©S PM-GVD^*tCJ:-5te^ft:di 

^E69?i^-&, e«^iC©«t5^x^r-;uflij^Ai- 

•5. 

(1) 

50 B : gilS (Gb/ s ) 
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p., i&m&^-vopmytKv— (mW) 
l : temmm (km) 

cons t. :BrB^;i^fc«fcO^SftS. 
WAtf, eiHaffiB^l 0Gb/s#>£4 OGb/s^fg 

[0004] e^a>»«M^-e#^f£tt/h$ 

7h77-f/^ (dispersion shifted fiber : DSF ) £H£ 

/bu i. 5 5 umT?te&r2>z.ttimtEm&*>tix\,> 

*eaaW«rlllI<0«fl2*T?**iSfi»«D (ps/nm/k 
m) ^ftOffl OEftttW T&^iEOffl iCig 

[0 0 0 5] L*UftJ»t&. DSFfiai»©*»««S ^7 
Ao tt, «5l#XS(C*»S7r-f AriTS©«/hSE» 

[0 0 0 6] L&^TfikfeTWU Ao 0»*Xtfttfir 

— ftm^<D&m&zsm,mm<Dmnmm\z & o rn, 

S, Si, G a A s , HBT, HEMT^ffl^c, 1 

o-4 oGb/sTo^eaefli^t-f x©w*H«3Wfto 

nT^s#, 8«T*ffl^;n:»5©H 10-2 0 40 
Gb/ s STtft)nT^^, 

[0007] zntztb. ytfcmzsx?rj±<ommmm&, 
«^5V*y x<DMftm&sk±\zmmit-rz>\z\*, ytm^ 

cfc:-5^^ (Wavelength Division Multiplexing : WDM 

) , &fz-^\z\*mmm?<D&miz&z>ijm (optical 

Time Division Mul t iplexing : OTDM) #%A£tl<5 

a*, ^n<Djjmz&^T^nm{k<Dfc®\z^(Dmm^ 

[0 0 0 8] 50 
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16 

ioiwh *®&&m&^miz-?z>ftib\zfcm&fir<D 
mmfc<»mft*mmr%zLk.\z$>z>. *«w<d»2©b 

[0 0 0 9] 

[ooio] *»Kfcj:ntf, 3tfi^**di-rs*a« 
&m 6 jwct a n t tc j; o T#«»»*£«*-r*^H! 

[ooii] *&m\z&n& *»©3aen»K:*viT 
^- x a > h tc «fc v ^n^nmm s n&«R<&;)Kfg 

pis© f u ^ m«©fc»©A>r 7xfln»**«r*« 

So 

[0 0 12] *»«KJ:n«. Kft0%B**Rt»|g* 

d y # ^acftfflffl-rs^ n v ^am^a 
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•5. 

[0 0 13] *^^»C«fcn«, ttftCHKflre&R&Ml&t 

m m^kic «fc o Tt«3n6jt*ift«ij c &3t<i^ 
[ooi4] *^§gtc«tn«. 3t^^v>^;nc-&* 

Hfea(SfcJ:oTH&*nfc*ny^fcat)T, R3K* 

[0015] *»wic±ntf, «ft©3t«^?^>*^ 

SfUffl VT&9 Dyi? ^«^Sd**«-T-5 £ n ^ ©fir 
[0 0 16] 

X^A©— M«^Dyi7i|T?S5. 11 
teftiStflgB. 12 13tt*7rm 14 

15tt«R«7^M. 16, 17 50 



#B8¥8 -3 2 1 8 0 5 

IS 

B3tit«»xi43eii*»*5rr*3tt+«i», 1 8 max 

SB, 1 9fcJJBSj|Ug&-T?*2>. 
[0 0 17] j^SAffl 10>&ft«7£%Sl 4 <h LT 

if %fv>&mm&.<DWL&°im*m& u— if n *> r t*« 

T**. H2tttt«^r**»»W-1ffl9Bl9BHT*0. 
3 ««S©JfcftliI* i MW*:l'— if ©HESSr^-r. 021: 
TKhtc.WL&TiJ&ztmfrl'— Ifttl nGaAsP/InP 
l"~!faiJS&**LTHS. #jISffi2 1 tm®2 2 £© 
PollCfSteJf 2 5£"&tJl>~ 1fS8iB««2 7 *1. 

*as®2 i tm@2 3 L<z>miz$i&wi.mmi&2 s&w 
«sn, Aiti2 i iti2 4 t©racnisf»T2 6 

*-&tfftfi&M®«2 9>WB(fc3ftTV>3. 112 31: 
MSllSIpt, fg2 4 CJn^ftSS I dh&fflm 
LTSgftifcSS&ffcS-th Sffi2 2 CJmA-seSSE I a(C 

8l9*5SiSIa, I p, IdSi»t5:tt<t 

d. »*a»*«fPb, B.^easflMncaoTjEBbfc 

[0 0 18] iSfipJ^flgl 4tttlt -hi£©<fc5fc 

-C&Z>. XSftRlfiW 1 4*6C9JtflH»S)EiiSl: 

fc'SJtg-Cafe-S. 3tiiS«16, 17H, Er^ 

WSCfcj&tTS, WAS, E r K— ^ft^T-YAWMSg 
fct, 1. 5 Mm^©^<I^-S, 1. 4 8(imXB0. 9 

8 Mm©ae3ticJ:oTii:Siii(@-rse:t*tT?$2.. 
[0019] 1 2 «, %JMRS 1 7 fc 

)V9 1 5 tgftgB 1 8 fc*«*.Tlr»S. X 

m*s i 7 &s pj^ 7 >r jw* 1 5 * c 1 *> 

WCfc*. S5l£gB18tt, 3tt«^*«««^»c*Srt- 
D ct#»"C*ft. fcfc. §5teBl 8t:J;0eSi 

{i^c^gib. «ft»aftff-3-ci^^wsijb, emit 

[0 0 2 0] XfifilH£7^^15i:LTtt, Hl:9 

snfc#a«j«©7-<;i/^sffiffl-r-5::t**T?^, m 

tt. 1 9 9 4«TflMH«**t**#©f«|. B 
- 1 0 5 5 rs i Sffl^fc7?7U • ^a-S!iSg®S? 
X7^;P^©^WJ ©^8C«koTSiK3nT^-5«J;3 

^iassii n \z «t s js^ pj^ )\>9*m^z>z.t>b i 5im 
[0021] xsimsB 1 1 txarngg 1 2 t©ra©ffiK 
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KPfl) ftOTt^r-fAl 3 05^fi;jSSro«e.-3#*t# 
ffi-r*«^. 09;Ui. 3t2imSBl ltMMSl 2<i© 

[0 0 2 2] S±SH-yt7 7^f /t**»fcJ:»>#« 
(four-wave mixing: FWl ) >5*£i;. ^IS^ 

•£>„ 

[0 0 2 3] ftJEHeai^XT 1 /*©*^. 3fci9««l 

6, 1 7 £igtt£*§£#-«s:f*n?;&<5. zioftJMUBi 
6, 1 7»43efln»s*«-r*t*»rei«ifttH3t*»»*-r 

g^;!^ 1 5©fiiEfcB4$14£IB&t-££<hfC<fcD. 50 

[0 0 2 4] 03f**«^C«S3fcM#€Slv'X7 1 A© 
fifflflC^Dyi/BTSS. 0 3tC*5ViT> 3 0tt>t>i 
S. 3 1 3 2tt^§m8S» 3 3M7 7-T 

A*. 3 4 ttffi£*15I&3fcSi. 3 5\3.WL&*!$t7>()V9. 3 
6,37 fiJtfigEliigS, 3 8 ttSBta. 3 9 \tMWim 

4 ottiggnj*7-f ia i ic^-rsissCT 

[0 0 2 5] c©«mt, #±!RH-^'at7r-f/XflMB 
3§©J;575:^iii|1^3 6 SSnJ^7^;U^4 0 tlC 40 
J:D+*I»3 OsWdrtSn*. ttl«7^M4 0« 
3 2 ©gcfi bJ^7 ^JW8 5 t*fc> ifcgffiiH 

#i*£if g-r « c t tc j: o . ftiinn 3 6 * swa-r* 

a«l»m^©3t«#£W1-©3fe«»S*«tS3 OftlcNl 

su £it#tt£efc#-r-5 ao-c. sec 

SEiBfij@i«»§stJfts. c©SEfipr^7w;^ 
4otitB. WL&my&tuz 4©^ScS©pr^«H 

cttwc**. x%it"i®8g3 6©ma 
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**, *5g??tt^©«fc3!ft««CIB3£$nSfe©-Pttft 

[0 0 2 6] H4»4*»?|fc«*3l6«*eaS5/X'jrAO 
S 6>tC<S©09©>''Du/^0TJb-5. 04td*ViT, 4 1 
«7tMfiSP, 4 2B5tSM95, 4 3»3t7 7^, 4 4 
tei£gnj^7l£i®, 4 51^111^7^;^, 4 6, 4 7 
tt3t*i«S. 4 8 ttSBfc*, 4 9 KJKSilIIR. 5 0 

5iatfltS. 5 2 ttflBIMflffi. 5 

[0027] z\om\t. H3t^-rsufi«c»uT, e 

il#ttffl5te8 5 3 tif§ISSlgg5 2 t«#*tfc«&t: 
«SU S9IS0W8B5 2C«t^TBt»HlK4 9 &ffi}» 
U *«?r»tK4 4©383e«»«JII9I-ra. 

aanHBtaM 4 #0 2 fcjK-rafcgnj&^JiMici'-- tf © 

t885Ip, IdSM3t5utl:ftt), Xffil 
©*J«©#»«:V— If ©«-&{CtaffiSJH*^ft;3ii:5 C 
tCJ:D, 5S3t«S*»9|-r*Ct*»T#*. *LT, 

+*83§5 1 t&^LTfiSSn, 7fc§f§884 2©§3fcgg 

4 8 tcj; 0 g#sn*:*e*£, e^ttan^eB 5 3 tcjn 
*.t. Ttjisgsi 1 tyt&mmi 2 t©r B i©esi#tt& 
»£■*-•&. *©ejai»ttoiwas**itfc. 

&vj$ty ■< )i? 4 5, 5 o©afe«aifi^tt*sia:^$n 

[0 0 2 8] £ ©jfcgpr^8g4 4 Ktflfcgplg:? w ;p 
* 4 5 , 5 0 £fcjft*H4$l5fcg& 5 3fflA^ aUttfcMSE 

b&ara. •9nm«5 2 38»6nua»4 9 

S^LTSfiU«3tS4 4©5B^iReSiS9ir-5»9lffll 

fflut $8£/&i§n?jR-r i 5 iceiM^ttJi^ 5 3 (ceig-r 
s. £3&*H4iH£g& 5 3 \t. ^ommwttmznt^ 
t, jS«i-c^-r<t5tcSc«ni^7w;^4 5, 5 0 ©a 
e^ttSDegE 5 3 \m %\mm 

^©§3tSP4 8 C*lt*e2l«ftt*^e2l»tt^Sai: 
TiS^jRSSrftSL-. ^-©ffit(r^S«t5(C. ^KilUSS 

5, 5 0 \zfflm8m*mz.z>. 

[0 0 2 9] t^oT, ->X^AiE±^tCi*^T, H9l*!l 
ffllgB5 2 SHUT -5 ££C«fc 0 T. g»M(CiSSPllE^ 

^4 4©%7ttsg*. eaM*tt*»»At**«fc5te«B£ 
mt^^i^tc. tts?rx%S4 4C!>9B%ttA«nfli 

B.t?KSnJ^7^;P?'4 5, 5 0OiS6IMtt£ 
[0 0 3 0] feii#ttSI®lg?5 3*^=&^8flg§5 1^© 

&&m.m®&&Mm-t*MwmmRzfmm®&4 9 t-sn 
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mm 5 2 eestttttmra s 3 ^oa^iMmiHBofi 

[0 0 3 1] eS«FtefHW855 3CC*V)TMF9MD*C 
4 9 **bT«JHH63HB4 4©58Jt*fi&Kftb, JL 

bj*^ ^ ^4 5, 50 ojftftaa»tt*K3fe-r 
[0032] ^offfso*©aign mi%<Dfcm>>x 

yJKy hftJB^TKD Z£fe*r«T* 
S« 

[0 0 3 3] fiSI«ftta)e«5 3»W7^/^-> 

)\*?— >omm \z&mm^<D r< /i^- j* $ n 
s<fc5fc, »«Ri«>£«4 4<DaBtjgtfi*»iaE-r*, x 

Rj^3tS 4 4 ©JBtttft &aaT*J: 3 K LT^K 

[0 0 3 4] «F^R0*<Dftt?0C Qfi (=t^SN 40 
R) &jBSS-rs*ftfe»S. Q«©£«£B7Rtf£rF 

Q=2 0 1 ogio C (mi -tfo ) / (oi +ao ) ) 
fib, mi : "3836" 

mo : -imb*" mpmu+w 

t^So »Tictt»*t#aBtt©«^ix^;i« (=«* 
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[0 0 3 5] ■ 8tt*a&fc«S%AJH&5'X5 b A® 
«O«0^D»^BT*5. H8fc43WT\ 6 1»43ta 
6 2toHfc5fi«, 6 3133877^ 6 4fcMfcft 
PJ«36*U 6 5 6 6 a, 6 6 bte^g&^IH 

S. 6 7 a, 6 7 bHJUHBK. 6 8MMm 6 

9, 7oh3Bmb, 71^1^7^^, 7 2« 

7 3 a, 7 3 b«S3tS8, 7 4tte3l#ttjH 

[0 0 3 6] MRTXXI6 4(t ffl5fi<Z>«-«^|3I« 

X»K«6 5tt, jft*^«3Ca6 4©UJA 
3t*2»«UT-€-n-€ r nn«*a«6 6 a, 6 6bKlm 

^s^cot. 3E»c**fc»ttbT-tn*n*v««aafc 
anA*«jaEfrs^t^sBT?»s. en@B6 7 a, 

6 7bl:^Dy^CLKa, CLKbRffH^f 

aufcfiaaasm*, ^n^BfcLKa, clk 

bt:n»tfcXRmtftaBM6 6 a, 6 6bfcin 

2»(tsnfc*««u «Mwfc«^&jte*aft 

8S6 8l:»^TMftU 3Kif«iS6 9 It £ OiS^UT 
*7r</t6 3 fcSfflt*. ^SS!RS6 6 a, 6 6b 
t:H, LiNbOs »SSffl^fcTyA!yi> 

[0 0 3 7] yt&&fct&6 8 fc*W*3tt«^©*aft 

*aft^a&affi7r€r, z©j;3tt*afc*»ic*wKL 

6^SSffiB6 6a, 6 6bOtHA8BJ£fi 

fl:«6 8 jc»viT5t«^«>#aft^fft>ns. 

[0 0 3 8] X3t^lK^6 5^> WAH 

aa^u ^©3eaaafca«Rj«t«6 4C!)aA*s 
^oifl*#-h^&ifi*snT, ^n^n^g&^pa 6 

6 a, 6 6 btCfin^enSo fit, ftffi£nS6 6 

a, 6 ebi^^teMin^oT^iT, 

[0 0 3 9] %S«ffi 6 2 fcft^T 2 ^ScOteStfif 
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2§7 OtC<fcOif*IU &1pI^7^M7 1CJ;oT« 

^t£^£I$su ytftt$&7 2^cto^iKb> ^-*v?n 

9ftg&7 3a, 7 3bCAW5o H^£#BSb*:^ D 
y*M£^£<^n^ffi^£gl;:, 7fr£fggB6 lfc 

a, 7 3 b<D&tim^fr$^<Dfcm&m<Dmm&n£. 
£ns 0 10 

[0 0 4 0] e^ftSISgg7 411 §3fce&7 3a, 7 
3b^i:tC^bT^tt^>^<ht>T#^)^ MW-^ 

8 2M§iS> 8 3«^^T-fA\ 8 4 HSCg pJ 

mytm, ss\^yt»m». 8 6 a, 8 6b^Mi 

8 7 a, 8 7 bttKftleFB. 8 8 te3fc*»fc«, 8 
9»3tlfi»««S, 9 0te3£#KgB, 9 1a, 9 1 btt 

ytm&mm&* 92 a, 9 2btt»fiBi«7^M, 9 

3 a, 9 3bttS3t», 9 4ttffi»*Mt«««T**. 
[0 0 4 2] 5fci£flg&8 1 fifc M3£©*Jfi«cz>iSra«6 

1 t[^«CO«^;T^0> W«fc»fFT*. #S««8 2 
fc*ViTtt» )t77^A8 3^bTg«bfc3t«^& 
^»«»9 0K,koT#IRU ^n«enfti««S9 1 30 
a, 9 1 bK<fcOifigU $LW*l&y 4 fr? 9 2 a, 9 

2 b£^bTg7fcgR9 3 a, 9 3 b^iOASo fl£oT, 

2 *iB©fiaflHBtt-tn-en©S3e» 93a, 9 3 b t 

[0 0 4 3] X^MttM9 4H ttj£<Z>£Kffl& 

mm\z. S3t«9 3 a, 93 bofirn^— 
zm^xytmrnas 1 fc*3««8 2 iKowoesnttt 

a, 9 2b«MMft»Slt§ a foT, }£f§*t 40 

s»»**»fl2-r * zt\z£?) mmfem&*jm\zu 0 , 
[0044] fftm&mtzcD&mfc'znz'bcD 
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-fS££*>ajffi-e&So XH8RtfH9K^-r*8fi0JK: 
*h>t, 31677^6 3, 8 3<Dmfemmmzytmm& 

So 

[0 0 4 5] iin^-CClWtfcWtH iS^Rf^M 

So 

[0046] 010, 11 <D«Ttt»«W**l««feSI 
fiSBKEBU HI 2, 1 3 0MT(29*SICEBbT 
V^So HI 0, HI 2tt«**§e3t>'*^A, HI 1, 
1 3tt3tif«#**^X^A©»'&©«ric«&^-r. H 
I0 0tt*iil««, 1 0 1 »4«MMWrwnBT**» 

»Rias»««, 1 0 2 KMsaiR* 1 0 3 tsetses, 1 

^ffiMl 0 1 tLTH PLC (Planar Lightwave C 
ircuit) SfflVi&7yA!yi>^ST*IH»KiM 
(MAO. 1 9 9 4^* : FflWBl«**#***C-« 3 
3 7 rpLCffl3t»«»<fc»«ffl^fc»«»«*|fcj j|| 
Pffi) . ft«^ttXft»gjHWH l 9 

9 4 ^m : 3MimxA¥*ft»^B - 9 3 5 raftfis 

[0 0 4 7] HI 4Ttt*ilMI**JB^XT > Ate*^ 
bT^So fc^cU C1C0H1 4<0M©£5K:±t<0*« 

««*E«-rs«*^£fepTIBTf*s. SfcipflWIce 

[0 0 4 8] CinSHl 0-1 4Tffl^*»SMt«tt« 

[0049] ctDmrnfo-rz^mtisT. 
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^t^^cdt, zn&ftWL i o i fcigjrr 
ai5i:ttfio«^n-s. ii©«tts««T?e 

1 0 1 

3l»fi:WJ£«5 3, 7 4, 9 4tHU-CAVi. 
[0 0 5 0] 016, 17l:liSfc«©W^n«. 10 

-T-F/ty^U WKMILft»m«»MlO 

i v>&mmmm&&mto'rz> ^©t&s. 0 1 6 hush 
»«*K:BB6"r*Jia:««Tr**. iai7«MffgB. 

iSOi'&iJ»fif77<n (DCF) K,fcoTfc* 
[0 0 5 1] ^«nT^S^§g{CJ:^^ffiffi#ftCOM^l 

\Z, «*Off*+«IKBI«l^©CPUTttS©H«* 
[0 0 5 2] 0 18, 1 9ICj«fc*SO«3&S*Sn-6. 

0 1 9 «3tiB**+«ea^X^A©«*©«l*«|T?* 

[0 0 5 3] ^(WKfiS^X^Afc^TKk #18 
»«§§<hi:^tC, SlWfflfciftft *K#*C 1 0 6€JB^ 

-f-H/tyjrU ttJHHBHKl 0 eoikJltllll: 
[0 0 5 4] «Bfib/tJ:3^ iWMI»*JBV>T 
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3i»©*4Mt««ifi»T, ^oSS (IE) #Mi»tHR 

jrr*t. «**fca«fctttH)t (ase) tonmM* 

(FWM) CiD, XH^jcjeSafc (Modulation 
Instability) #t£C«. cniCiD, ASE^Jg^ 

^5fc«*ttiE* en) ftummzm&v, amm*>\*< 
mmmn&iBm*tkmizwBtr9 m & c tic * o#®tfs«£ 

Tfc<kK, aifittftflDK^&v'X'rA^tfRpfcff^T 
[0 0 5 5] SfflHII8<i:»«^fl=^«fct«RS»* 

/^^-^^LTH MSOifMi (HI. 3, 
4, 8, 9, 18, 1 9) JUMMMMM (HI 0~1 

[0 0 5 6] r/U^lr— K>£fi*£tt. aifiSSfiOl/X 

;uxrttc^g (Mttft) #**w#*.*c£fccfcD, 
*W8Sffifflt5*&, BJHn«fl£i:3tffl*<DH«ttH2 

0 tc^rj: 5 {zm&mmizfcZo wmm&t itv b 1 
<D7Em^mhxm2 1 (d (a) ®j;5ttjE4>/w 

XSWSt, H2 1 (2) (a) ICtkT J; -5 tCftJj&nH 

02 1 (3) (a) fc«-T±5fc, */^XCDtL^±# 
0 i^TBXoM^IJ: D t> iB» < ft 0 Jfr6T*« 

TK«#««MIBttfefC«»* (#«) »&ft«KA (# 

£ e — 35r, Vb2 0iE»*«fflLTH2 1 (1) (b) 
0>ck 5 fcft<B/WX 02 1 (2) (b) 

mi3^tl^>o Z(Dh%, 02 1 (3) (b) \Z^kT<ko 
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*m&<Tft7 y 4 rt<om&&frtfiJE1t&WL (D 
<o) «tt*©3ttriffl«Efio3t «fc D 

*>#:7 7^/t*£»<iIiJGrC, ^>a>0 (I/yHy 
fc* gfi£#« (D>0) (Dfcttfc** 

b 1 ^ffi^^iMVb 2£«5*>Ta<0iEfi£fflD» 
^.^^^TfSo ^fei2 2fc*vr «fc3fc, &m&ffl 
g& 1 0 7 tffiffiXWffl >5^MC&Jffi$nfcV 
yA!yi>yffl3t*BI«S«fflbT«fc«aE»ia51 080 

&m&mm*--mzmffittsnx^z>&. mhotVw 

[0 0 5 7] 7r-f/UM©/^-l:^^tH mm 
m (spm-gvd^*) Kj^ftj^fc^sH^^b 

[0 0 5 8] yU^^--tf>^ScD*lJ»S:^/X«7tA 0 
<B«StoM9i6®Hl, 3, 4, 8-1 9(£>#HC&^ 

mft&&WM i/TflrwoitMfom^ ^ * - * £m 

^ ^ jet s £ h ft J; o re 
Z. 

[0 0 5 9] fefc, 3C7r-f A©»»«tt«#ifi(D»« 
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[0 0 6 0] Ao Oja«ft#tt(DjBIS«&* 

■To 

fcrj&:H.Onaka et ah, "Measuring the Longitudial D 
istribution of Four-Wave Mixing Efficiency in Disp 
ersion-Shif ted Fibers", IEEE Photonics Technology L 
etters, Vol.6, No. 12, 1994. 
10 ££TfclU ^2 1. lkiODSFI:»U mfflSLmti 
(FWM) OMW^Ao £2£#TVi-5 0 £n<£ 
D> ilSttH- 2 0—+ 6 0*CtC*5ViT> 2. 4nniCD^ 
ft (Xfl:*: 0. OSnm/r) SSbt^S, ^iltffi 
^cDSF^MXD-yiiO. 0 7ps/nm 2 /kmT& 
%>Z.tfrZ. SMSIiL/THO. 1 6 8ps/nm/km 
£©SMfctt, 1 0Gb/ s ^±©£ 

mm\z& ^x. +»fc#*b&ttn«fe s^vi pjiEtt*t 

a? [0 0 6 1] ia&<DHW*0 2 5 td^-T.fc 5 fc3fc2tfi« 
1 0 0 i:3t§«il 0 3©IHfCjft»$nfc3t7T-f /te 

iki o 2*<z>iiisjfe— mi i o*>L<teig2 6tc^-r 

£5fc«R;SU l Olc^rrrrfeSo KSi!il:*^TI 
fl^lMrrtUi* §M$l^y7 bMtf>#;fr£&££ 
fc*«TS3. >tii'ti+8ieMvX5 : -ACD^{C^ia2 7 

tc^-r^ o \z*nfcm& i o 2 (D—ffixu-r^xiz^ 

[0 0 6 2] SSM^tbtfl feI?S0)t7 7 

30 fe-rzx&wmz, ®&mm. ytyy^/vr-^jwm 

ffiO*77^A§«8U OTDR (Op t i c a 1 
Time Domain Refflectometr 

40 [0 0 6 3] &±©fi«»ffi«*> 6 A o ^lbS£ffl*§ 

u *n\z&ttxmnft&m&<Dmw/^*-?*» 

9 \zmmwffim\z&^x%L&*j&ytm 1 0 6 *»iwr* 
^t\z^r) % &§i*M&mmzmnyt<DWi&*&iEvx 

5» ^-To 03 o\t&Bfflmmzm\,>x7V3 L *-v>if& 



(16) 

29 

[0064] 031-^33 \*ftWLm»&*miE-tz>m 
\*mmmzftWL*jmffimmi o i ^tbm 032 

tt«»«fc#«l«*i«Sl 0 1 ftSWbfcfS, 03 3 
teMftgg, gmgB, Ktfft4>«Wlc£MHtA»l 0 it 

[0 0 6 5] H3 4»adEIMli«R:X^*3IA/X>7— K 

fc, *X««t*S««©IBI<3!)||flfe*«IK«*fcCPU 
l^©CPUT«Sfl)H«$i8U^ftfBt:ai«lL/ 
[0 0 6 6] iWJfiUfcS PMMrai^Mt:»b itf 

i:^i;stsnw§o tot, ^/vvxcDSt^Ji^D 

»IBItSftT^DI»IB&»«Wfc3etfLT5t«^0!i« 
^{b £ » £ \z b Tfeii $t^tsp UMM iz&z&m 

£fc&mm-tz> z, tatr**. £cd«^ 

3&^10W(:f^LTGVDI:J;r)»»$t5*Sa:S 

[0 0 6 7] BI3 6R«H3 7ttfi^Jt©«fiA. £D 

Hjett&#tttt©#tt*i«s 1 1 2^ge«-r^^^^ 

To B3 6t£ftiMB££<D*d* H3 7»^iResia> 
»-&-e*S. 1 1 2©»««DttA. =*Ao 

\*mmw\zftmffimm 1 1 2 u 03 

8 tt*&**giil<0«£\ 0 3 9 tt**«ie3l<D»^-C?* 40 
£0 r®«^t>»filt««l 1 2©»«*DttA, *=A 

[0 0 6 8] B3 6XttB3 7©HlCi^T, 04 OK: 
»-TJ:5fc, 4*fc, A, <Ao ICRfiU D>0tC^ 
Ttltf, A, ttft»*«*fc*S©T«#>Kta«*m 

5tCA, >Ao , D<O0to&btTfeSK 04 2 
(a) Rtf (b) fc^T cfc 5 C^MD ©«ttrt«SV> 

^. 2*>\z, 04 3{c^-TJ:5tc, Sffiffl. gfUBDRtf 59 



4$W¥8-3 2 1 8 0 5 
[0 0 6 9] ±E©«fcSPM»*fc»MT^<«^# 

o«fiA. s**rti»fiAo frzmnrcmzmfeVTft 

&-rZ>Zt&-V^Z>„ 04 4-4 et^Ov'X^AlftJ* 

ih m (Dmm \z^^x\t. mzmmv it&& con «ji-> 

3 XO-r^T^afflBltB-C**. 047-4 91: 

tfc?&o\z, «^3tS[fiA. &HJ£U ^U^^"tf> 
y*&«I»bTt>fiVi. ^e>t:05 0-5 2^^^^ 

Tfc&^o 7v?-v-¥>>fm<DMm\mmisrz£o\z 
[0070] unsTcawbfcwtft 3tsi««£3fc 

M«fc**nfclo©H*+«IKIBfc*^T»4, 3tJf 

«*««rtfcE«bT*«*liKIHl*fc«^*«fiA. 
SflUMfrT*. 0 5 3 OjCiMI4*aiBlCttJHma 1 1 
8 *E«UT*«*«KM»fc«4»*««ft»3iftb*i 

d -cttft 054 icsr ± 5 fcatmairttsmatK 
[0071] jftfi^«is 1 1 8 teey^us 0 5 5 

ttil 2 0 J:©««£2t3fc#|)IU ^COgS^^nJgg^ 
RJR««£LTffiV>TV>S. *!J»««1 2 2, 1 2 4 00 

mm&mmvxm^&&mmwi<Dvm\zi,T$i< a 

0, fi*i/7hfi*l 2 8 tia«»T 1 2 9£=Tr*D 
BRfi«13 0^^TW. DBRB*13 0l:t 

#-f FBI 3 2 0fl*f*#SMd>U ^7 7^$K 
tj^-Tffr*, l/*t, 2^com^<z>mSE£ 

[0 0 7 2] &g&&gl 1 2<D^2 0^I3g0i)£bT, 
FI:*»»»fifi«O)2O0iSfiAo , A.nCD^^Alt 

-rzt. mytWLm&\z&K> a =a 0 + u 0 - 
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A in) <Dyti!>m±*?2>o Ao &«fiRl«3e«^6»fe$ 
C0 0 7 3] #3tt*«*>IKMrtlc»W£»fiOBBe 

[0 0 7 4] ^8e>*a^«i*»fe*tte^©*5i«* 
[0 0 7 5] las 7tc^Lfc«rm, iEfc«wbfcj:a 

fc, S PM»*ftfflrr^< GVD«H»IC^< Sfc 

£££T 5 * JH ^ S t y a y oc > ^ S»KX1IM8 
tt, H2 0*#JHbTRfcl8?|UfcJ:3fciEttil[©Wtt 

¥3-25181 5^«SliJnmm (SHfttfifit) £ 

Vi a*SjET&£££te®5 8fc«TJ:3fcttiA#«* 
©±TOtt««U«»2f. TS^fciBffittTfcrtrT 



(17) 1$»?8-3 2 1 8 0 5 

fat* ^5 0lc«TJ:5K:, ffl*»e-*0!) 

[0 0 7 6] SlO*ftHU7h1lflro&fK«3KMflS^ 

77&xtftfctzntz.ftmn*mM t mn\z&m-*w&m 
[0077] S6i h u y MtftHK***- 

Wfc*»E«*nfc^yA^x>^a!©3t*»l»2 0 1 

i , 2012 -fcB— **Ao ©v— tfje&^n-enA 

*U ftXM«2 Oli, 2 0 I2 -"4>Hn[slB2 0 3 

1 , 2 0 3 2 {£J58£&£S2 0 4i , 2 04 2 

[0 0 7 8] «-3t^iSS2 Oli, 2 0 I2 -*»S©HJ 
©»«Bt***ffl»2 0 

2 0 81 , 2 0 82 •••te»LT#«rr<5ffiffi*ffl • /t-f 

0 ,2 0 2 2 
^M 2 0 8 k (fiU k=l, 2 », ETFHU) fctf* 

[0 0 7 9] ttffi^ttJ ■ ;H7X««@B2 0 2 k T 

3C«*«iu#«7^;^2 0 8kTataufcm*5e 

S. £!OlHff!&3ttXll«2 0 li, 20h -0>#*#t 
BH*fcfr5. ^©J;^^^-r^<h, 7fe^iS^201i 

oM^tti • ;h7xmi§K2 0 21 <Dmm\m&7 
40 mz, 9t$mf&2 0 12 (D&ffl^m ■ a-t 7x#a&i«iB 

2022 ©MWi»«7/;^2 0 8j T#(£L&fi« 

2 0 ii , 2 0 12 -<d;u 7x«w«»*n*nautic 

[0 0 8 0] 210«AB«S®m«Xi9^t 
(OTDM) "T^a'&fc^T**. — ^HfTOffi** 

«H«»ris»^8ti3a5-rfc«>o*«7^;^2 0 
5^ 81 , 20 82 -sfflUT^** &&mft&'zim~c» 
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[0 0 8 1] KDfifjTftt, &m$i<DMm&fflz 

ii , 2oi 2 -fjm^mizwiVf^xmmzno^oiz 

ilCl/TfciK ZCD^olzTZt, ftHSftftLT 
[0 0 8 2] 0 6 2fc-tOJ:3^3K*Sfl:>'X5 L AO« 

«»fl©Vy/N!yx>^a!©3t«IBS2 0 li ,20 1 
2 -*afc3«fcE«U M»2 0h ,20 1 2 - 

8rTS. «««58WS2 0 4tt— 3«tt«3tbT*-HS 
M$fo *«*U ^tl^WS^X-f y^2 0 a? 
BBIHTo ZT£K:&Kftl5l»2 0 3i , 2 0 3i-fcKflB 
Wfc«J0#*T«»U 0 ,2 0 3 2 

[0 0 8 3] XXHS2 Oli, 2 0 1 2 -©HWjfirc 

-&«bfcffl*3e«3t»«»2 o 5-e#ttwe«ms 

2 0 6TM»b, ffiffifcffl • ;H7^«»H»2 0 
2 (C«*&f^c ftffi&a • /t*f 7X«i&[US£ 2 0 2 ttffl 

StSEig§§ 204*6 <D&m$i f o «-^t?ffiffl*«-r * - 5z? 
[0 0 8 4] teffl&a • /wTx««iaa2 o 2©^ 

ttffl*«<yf2 1 0t*bT«JBEil»2 Oli, 
2 0 1 2 -fcftjfcsn*. «»AX-fyf2 1 OfiHO* 
ttl v*2 0 9ilBT««t5lCft-3TV>T, EMIhI 

/W7XtE»«IM'6 - 2:T»fMl HU7h £*J«) 
[0 0 8 5] ^ONttH6 l©*!iHllfc, 40 

2 o ii , 2 o i 2 -3W»3WR:E«*n*. 

ttRflO^/V^x^SX&M^ Oli, 2 0 1 2 
•••^Bt^JtcEeU 56S*6©«fiAo ©3ttfc2iafil± 



#BB¥8-3 2 1 8 0 5 
[0 0 8 6] SMM2 0 1i , 2 0 12 -OBttlH 

K2031 , 2 0 3 2 -■■rtt*n-eft»ft*j**ft 

*W«©ffl*5e«3t»tt*2 0 5T»ISU 3^Rffi«2 
0 6?3tiIIU $6l:i0i^^&f«7^^ 

^2081 , 20 8 2 -^n^n^UTtt«ftffl-;t 
-fTx^s&iHiss2 0 21 ,2022 •••fc*n-€ ? n«i&-r 

^ 2 0 8 k tts#|g-r «%XMB 2 0ik 

[0 0 8 7] teffl&tB • ;W7Xft»B»2 0 2 i t 
0 4 k *60«««[fk SfTfiMSLTlMHU 

^ hs«iBi/T, 2 0 H ©ftflsjj&t 

M»-r*. e:cDikf^janifia«xxMS2 oh , 20 

^7>rW2 0 8i , 2 0 82 TfcJftbfct^. 

[0 0 8 8] t©H6 3©«tH ffi««Mt£froT 
0»fPjftHU7h©«I»** *T©3e*SB«2 0 li , 
2 0 12 -3j«H|l»fctf5<t5fcbT^a^ ISOWfct 

[0 0 8 9] H 6 4 fc^^ck 5 ftJt^lftv'Xf A©« 
*t«Sn*. CICDfllTtt, fi^lfcE«$n&*2CBB2 
Oli , 20I2 — ^©fiWS— jeoKffWMIHTo *T#J 

S2 0 1i , 20h -M0«cE«U 3fc**S©* 

fc2@a±©ae»ifein*a**«ijaE-r*. fissssss 

2 0 4tt-^«ftfffllbT*-fiH»fo «8£U Z. 
h««t*Wy9 t 2 0 9T«rmMRTo ZT&Kfrni 
0^2 0 31 , 2 0 3 2 -fcKfH»fc«IO#iLT«il& 
U &lggj[Bl&2 0 3i , 2 0 3 2 •»K»IBMfc«fcte 

[0 0 9 0] Slia!(D5i|EXMBa>ffiA3Kft3K^ttB2 0 
XttUB2 0 6TXiffilU teffi&tb- 
/W 7 X«#&[hI& 2 0 2 fcttteT <&. fitfStfctfi • A'-f 7 
Xttj£[pl&2 0 2J4fflA3tft»ttUT*«*«bfc«^ 
4 , ^«^&^^{£^^fii§2 0 4*6®#— 'ISHift 

fo «#Tffiffl«JftTSiltfcckoTn-f TX«E&± 

[0 0 9 1] ftffi^m • /t-f 7X««®K 2 0 2 (Dm* 
\twm^^y^2 1 0SiM/tft3K«WS2 Oli, 
2 0 1 2 -fcfttfStVB. «8^yf2 1 OttWB 

*^-f y^2 o 9ta«-r*«fc5fcftoT^T, en© 
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AW 7XtES«»T5 - t TfftfpjSt H U 7 h *mW 
[0 0 9 2] E©«fJHU H6 3©«tH«fc, 3tWf»« 

6 5 l:tt*»«03e#Ifti/XfAO*0«^Sn 

2oi 2 -T-tn-ensj&sftfiAi , a 2 

ibTSS#il,> &%XHK2 0 li , 2 0 1 2 ■«© 

iW2 0 3i , 2032 -"T^n^na&sjpw* 

fi. f j -©IWWMHE«*ff5. Tfefc-fe* S^c 
i0"77A7x>^S)t«2 0 li ,20 1 2 

*«ftff 5*fe«*U &%8M&2 Oli, 2 0 1 2 

-<db«iihik2 0 3i ,2 0 3 2 -ic*^T*n-enji 

&SMi£g:fi , f 2 -••OjEJMdMIMttfrV*. 
tM2 0h , 2 0 l 2 -©ffl*3t&'&ttLTja[fi* 

[0 0 9 3] ^©iMiaiM^MK§§2 0 5W 
RbT3t*fflS2 0 6-Wte«£»-r*. 

rcmn&^n^n&my j 2 0 81 ,2082 

^Ltftffitffl • AW7X«*&lHli&2 0 2i , 2 0 2 2 

-fcfti&-rs. ff«7>fM2 0 8 k *i*#j6-rs*xw 

§§2 Oli <Ofi«««Srit»©«ja[jR f k 

So ftffl^m ■ AWTX«*&[hJK2 0 2 k -Ctt, m^Tte 

t»«l/ftWt , OWil(«»S»»2 0 4 k COfiM 

^2 0 1i ,20 1 2 —THBfcffS. 
[0 0 9 4] ElOfltt, K»*m«>«^fc*5»Tf*D, 

O81 , 2 0 82 Tfcflito£:V>. rCD^6 50> 

4t(D3tM2 0 1i , 2 0 2 2 -3ft«ro*lCff 

[0 0 9 5] 0 6 6^«^CDJ:^^#a{t^X^ACD 
ftAi , A 2 ^&3HE«« 2 0 li ,20 1 

2 ^©ismiBHTo ~c®K>m^z><. Tfc 

to*, «SWH©vyA!Vx>^a!o3t*«Sg2 Oli, 
2OI2 -ftJtJ«cB«U ft3«««2 0 1i , 2 0 



(19) #S!¥8-3 2 1 8 0 5 
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m*ftr>Tz.'&, **l6*«itr*. fi««»IB«2 0 4 

i^7f2 0 9WWTo 2rfcfc4MBM3»2 
03i , 2 0 3 2 -fcl«B»K:«D»JLT«»U 

»tHi^2 0 3i ,2032 -\-mmmzmk\zmr>mt> 

[0 0 9 6] ytiSmS 2 Oli, 2 0 I2 -<BfflA«T 
tt* ^ttU&UA%«3^KS2 0 5T^Kb3tttUS 
2 0 6 Tft2ib, ffiffitftffl • /t*f 7X«iM§nS2 0 

20 2 i:«»t So fiffl^a • aw 7x«»b» 2 o 2 r±m 

«*S«2 0 43^6<o*-HK*W[fo «*-cffiffi*Jftf 

[0 0 9 7] tfcffitfctH ■ /W7X«»IhI»2 0 2C0tti^ 
tt*J»*.X>f y*?2 1 0&ftLTfrM£XM82 0 li , 
2 0 1 2 -fc«|&3n*. ^S^7f2 1 0W2J# 
iX-f 2 0 9 tl»n±5l:ftoWT, Kftim 

[0098] zlcdmu. m6 scoMtmmiz. &m&m 

fc*^TW3&-C*D* ZZ\Z. — zxD&m&m ■ AW 7 
XftftlilKTfMW^tB^ftSt^ajpfljftj^SS, 06 7 

co«T«, MfcEl$n> S&S&gAi , A 2 -CD 

y£&m^itytmm«2o li , 2012-0^** 

«Sl««lt*S«rfc, $L&ftffimT2 1 2t: < tot# 
KfiAi, A 2 -0MW2Oli ,20 1 2 -j&S 

30 >^H^P§§2 Oli, 2 0 1 2 -**J!lk:fi«b, 

-^n-^ns^sissAi , a 2 -<z>3K«^ojss^asr 

fr5 flS^»5!SS2 0 4«-o^li 

ltf-©IMfo #^KiIpJ^2 0 

3i , 2 0 3 2 -f4»— ««ftfo ^{E«»S«giSI& 
fr-5o *^«8S»2 Oli, 2 0 1 2 -<Dtitf3Jt*&®L 

K§g2 0 S£fc&g#«f£ : ?2 1 2£MT 

u^C^oTMgAi , A 2 »-(D3te«#£5Hrrs. 
r(D»«bfe3t«#&*n-en3t«ffl«2 0 6i , 2 0 
40 62 -Sitr tT3E«^84L^^fiffiftffl • AW 

7x«j&0»2 0 2 1 ,2022 -tc^n-^n&s&r 
So fiffl^m • /t-r 7x«*h»2 0 2k 

bfc«^*©«H««»*fiH«[fo i^TSfflML 

xs&ffra HU7h ir> *#«-r zymmm 2 0 1 
k o»^/scs«»-rs. u©as^s««2o 

li , 20I2 -T^P#fcfr3o dOHSS^«jg6 5(D 
^^Ktt^ct^S^tCSMT^S, 

[0099] me %\z\z*m%<»%&ntei/xj-j±(Dm 
50 ©««ts$n«. sw«fcE«an, s^s 
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ifcfiAi , A2 -©%SfflVifc3t*«IS2 0 li , 2 0 
li-^®«fll«-)fe«)ttlB|IBIHTo T^J0#^, nsra 

f&\zmm&&<DWvmt>%&&»j&7<{)v?2 1 3 ict 

[0 10 0] "Tftfr-fe, lkftfl®7?Ay:c>^Sr3fc£ 
IS^2 0 1i , 2 0 1 2 -StJIJCEfiU, Sft^feg 

(gJf&ISSg 2 0 4lt-^»tflll/T»-©ttB» f 
o *«*-T*. &I&»[hI&2 0 3i , 2 0 3 2 -Ttt* 

2 0 li , 2 0 1 2 -©m*3t*'&&bTftS^affl* 

U ftifc^J^? ^M2 13 £MLT*&aJ2§ 2 0 6 
T^m^T^o 3tt»*U*7>f;^2 1 3 fcfcPSBflWfc: 

2 0 6 0[BMt^iiX'f7f2 1 4£^LT#ft 
ffl«ia-AW7X«K®82 0 2i ,2 0 2 2 -iCttlH 
Bl:flD»^T«»$n5. 2/^2 1 4 

©«#AI43e*«RH67-fJP*2 1 3£J£»l/Cfer)* 
MMl7^M2i3^gA k saatScfcil: 
«0#A6nT^*t*ICl5fc ««X<y9 : 2 14H: 
-ZO&tim^&iiLtt&im • /H7Xft»@B2 0 2 k £ 

[0 10 1] tt«(MB ■ /t-f 7X«BH»2 0 2 k teft 

20h ©HMHU 7 hftftfflbTMIPtS. 

^6 5 0>« «*#*fc*ViT*»-C*0, » 

m&\zmmx&z>. ^m^\t&mmuasM^rf^>x 
K*mmm&&mmmzwr)m&z&m*fci'W* 
ztomftti h u ^ hz £ o tsnsft^s^ 

[0 10 2] 06 9(r«*^«)3t^aft;>'X5 i A(Dffi 

X^AtC, #§l¥4- 1 4 0 7 1 2^ffi{CfB«^nfe 
5 L ^-tf>^MfflI<7)^a?)CD??-^Mte[aI^2 1 5. RIX2 

i6k SriiinL'fcfco-efc^a h 2 o xtf a 2 i &#jh 

f^MVb l*6Vb 2^M*rS21 < trCcfcoT^ r U^' 
Y — b!>^O^r[pj$V-/ Kv7 h^S^Jl^- h'v© 
Df^Ct^tS, «*»0*«*DSF©iE*» 
M^I^^t^Hl/7Hy7hm, 

^Sc#-rs^t^T^^ «F^ECIUK2 15k M 
Mafi^Cftot, ^2 0 4^ *>£BftlslR2 



(20) #i¥8-3 2 1 8 0 5 

0 3k ^&znz&m$Lm^<Dm&&m.m't2>z.ii\z 

«fc^T»MSVbl?&^Vb2^m. »ft^£* 

v b 2 ^sejE«*n* £XM«*0tta£%«4»0tt&*s 
aee-r*G>T* f^e0iS2 1 5i (Dwwizmni'T 

WKKHK2 1 6k fc*V>T*W»*©*S!ftKte-r 
£<> ft*. %iS2 0 4 k *>6JB»IsI&2 0 3 k ^#J& 
SnsBf Ott« *KSt*ftto 0 CXSS 2 0 4k * 
-/W7X««IhIB2 0 2i ^«j^$n^g 

i0 2 0 2k fc*W'Sffi«lftm©tt*&K«Sl3:T'bJMi. 

wfpjscowsttr^TojeaEBes 2 0 1 k 

THIS fcfrft 3 J: 5 K ltt)SK 

[0 10 3] H6 9©*JB«tt«lf5S<OH6 l(03t 

^S{b X t- A b T W-^JKenB £ JO b & O T 

*«iBttc:n^i86nsf)07?ttft<, 

T£M^;fc&3fc*fite>'X^A (06 2-06 8) tc^ 

[0 10 4] ro^SteiHB (ftfpj^^^MHlB) £ 

r<AO*»fR»*©tt6t3«^«»«©tfS^«ft 
fT, e»fc*W«Jftfi»«©«WttiEfc'bftK:t)ftD 

»s. ^coefc^ft^, &ft&mm~c<Dmft&&n&\z 
[0105] ^tc, 3tKf»«#a: (otdm) &m\z& 

^x^Atf^sn*. cio«»«Bi2iS[#li:j:iJ4 

40 oGb/ s <Dtemmm&nm^zi'7>T&<Dmf&&7Fz*rh 
(Dx&z>o 07 1 \$z<DisXTj*<Dmmm<D&&m^<D 

[0 10 6] 2 0GHz bTftfFT* 

1 A^2HiMX^ y^2 4 liCcfcO., 3t»LD (b~ 

<d2oghz ^m-^c, d&4«n. ^n^nco 
puypytmnc dizMi^x. m^»2 4 4, 2 

4 5CJ:D2 0Gb/s NRZg^e, fT#H8«9lt5 
50 2 0Gb/s RZM^g, h^^n 
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5, fit, JinS^Sg2 4 6£«fcD tfy h^fi 
(3tMUX) -r^dilC^D, 4 OGb/s^#SM^ 
i#£/&£n3o CWtBSfrftf^fi (OTDM) #j£tC 

[0 10 7] &*3. ^COffi(7)«^^bT. 0 7 0CD5fc^ 
LD 2 4 0 tytX^f y^2 4 lcoftfrOlC, S/1;PXt£ 

ytftmmvytx-f y^z a io^dic j^s/s^v 

fepJIgTfe^o SfiffiHTli. 4 0Gb/s^#SfI 

*t i £~:3<D2 OGb/s RZ>tfi^^S OtDEMU 
X) T^^^ab^>o SifiTte, O^iS*!^ (FWM) 
^ttK&tt&m (XPM) Sa^CD#^^m^fJJffiL 

[0108] ^it, 07 ocd£o\z, mmmizm^z 
\z*$\,>T, fcm&2 4 sfrz&mzftrzyt&mmmzyt 

5 2\Z\J]Zn%££*>\Z. ^#®3§2 5 0X^<D-g& 
^«$nT^7Uy^ffltfiE5lK2 5 l^A^^tl^c ^ 
nu/^*fi£filpiiS2 5 l\tM?L\*m8 2 IZTKZn&tkoiZ 
Atimm£ftfcm^2 6 0TMfIIl:»S«OiI 

6 2jCctoT^n-/^fi^^a:sfflmf ^>o jsm^n^c 

ZuyZmmZftX-t y^2 5 2tctfy h#8t^^> 

m^^^tit^n^), zcDzuy zmmz 30 

jfcCT^X-f >>^2 5 2te^«L*:4 0Gb/s3fc£*{I 
^ i $ro(D2 OGb/s RZ^fg-^lC^Hg OtDEMU 
X) LTfnfn©36^l2 5 3, 2 5 A\zXilt 

[0109] ba>u z.<D^mmmmz^x\t, 

&ft?fztb\Z, ^-?^mmzmMl,fz2 0GHz ^Dy 

^m^^ii^o, ^m$n^^SM^a*tc2 0 

GHz ^^^ntl^M^fe^c ^£7?, 

te&T<D£5?£jjmz&^TmmtstLZ>yt&mmn 1 e 40 

^^^ny^fi^ftm{Ci-^^^$CD2 0GHz 
^RZS^g, htcfilgg&lg^ £fl££*Lfc4 

oghz <Dyt&mm^i&*>?riy?&mm-rz>o 0^r 
z>£o\z, &&urzft&mmni\mwz&m^7fk-rj: 

ot£2 0GHz O^Dty^fi^^^+^^tfJ:^^^: 

[0110] yt&mmmzzuypm^f&ft*^ 
^it^rz&\z^mit^n^mn\zmmm^^f^rcib 
<nm* <Djjmz-z>^Tmwrz> 0 zz.*v\tmw<Dm'& 50 
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tb, ±^cds7 o<om(D^o\z—D(Dytm^D(Dmij 

[0 111] ^7 4\Z\tt—XA(Dm^<Dlffltf7F;Zn 
Z>o 9Vm&m$£2 4 4, 2 4 5 (C^^^A^T^^M 
LD£-£-n-?nffiitU ^©mD2 4 0 a, 24 0 

tetter— XA<7D^CDffi(D0!|^$n^o m^TZ><ko 
\Z. 3frHLD^S^Stf§2 4 6t^$n6STOM 
i^O-^tc3tMS3§2 5 6^A-r^^ticJ;D> ^« 

mm<D&mZKffi&m&2 A 4^«2 4 60 
^^M^l§2 5 6 £t£tt£:;^ }OlLD 2 40 a^ 
SE^iH§§2 4 4«:iWt>OT$i^T%<J:K 

Tfect^. C<7)5feM^i§2 5 6<D«^0tC, #*Si|@3§£ 
[0112] 076 l;:te±j£cD0 7 5 <Z>;£££^r-X B 

icjgfflbfca^oftj^^n^o z <wt--xb ragtag l 
ftffi&m& 2 4 4, 2 4 5 <h br^n-en»ASi3c 

[0 113] ^M^^LTY7A7x>yi!a)M 

feSCi:^^ 07 7, H7 8tt^®8fS*t 
feOT, g|7 7tttIlUB£ (9Hin«JEE) V 
e*^Vf leg*.* Z£teJ;0 3fetti*5fiS^t>S«^ 

4 4, 2 4 5©»ffl*3t!ftK*^S2:t*«T€rS. 
[0 114] ^fe, ^— XB©«Sfl ^tX-f 4 

i (»^\tzn\zi^tD^y^^u-»mm^ 

O tCcfc^^iSL D 2 4 0 (DmiJltOfttgiit* 1 : UC 
l/ftV^tlUD, *^fiBEWIB2 4-4, 2 4 5(DttJ^ 
3tfc««*ftK»*21i:««T?**. 07 9 fetter- XB 

4 4, 2 4 5 o#UA%<o<HftKS«VSiltto£M^ 
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*f*#»rS«dfcWU (^»»2 4 6) x<d . 

xzz>. 

[0 115] Sfc, -hi£©fl««ffttCD*^3t#*^2 

-r*-&*«*ffl^**ijEt)?r«Tr**. a sic, &imi 
-roast;? hmoiBttvaBonff^ 

fl*©lfflfc, fltt«k#tt0»S%¥CT2 5 8 £ff At 
[0 116] fc*5, 21©3»K«rCF4, SfS^tfy He* 

ass«so*s2ife*acD«'&&Re8bfc^ 
#a©«&^i-fe©T?, 4«*m*»«gi, g 

2, g3, g4tt§^ gl>g2 = g4>g30i 

- tare**. 

[0 117] **M0>— O<04*tt^itbTfilT<Z> 50 

0L1fimvT&tl&. -Tftto-fe, «*©1 0Gb/ s £T<£>^ 

[0118] *afcfesi>'X7 i Afc*tt*^c<ora)Btu 
K*^t\ mm®&2 4 2^«**n*fln»tt*fc** 

m«82 5 3fc*^T*«**U ■ftlaIK2 4 3'MH£3 
ns«^«*fc3CS««2 5 4t§fi$n^ut^* 
Sn^o Ljfcbfcj&lS. a*(DOTDM£l>/XfA*(? 

[0 119] 0 8 3ttt^C«50TDMM^T 
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0, -*0»KX«W5>D-^Wfflt«?n 
o TS«3tg^^3tl/^T 2 ^ >*JPfc*«rr*# 
57 s — ^&B£-r*2^<Mfc3«W3 0 6, 3 0 8^6 

[0120] siwffl^seissn*^— ^tt«^ttfH8 

4<DWJ:\zV£o 0 B8 4l:^^ 3 10«^gmgB3 

0 6, 308 \z&\,*T7U—j*mm&mxL'rz>rz®<Dy 

V- JUmmr-fX&K). 3 12ttft>*MBHt 

14, 316 \tz.om»vf-9 3 1 2 &»au mmrn 

&3 1 8ttI§HI«9J^r— ^affliaiB3 14, 3 1 6tm 

x. axEmi^mtt^T-ftfia-hmmi^ m 
j:9icA9^H«3 2onflE>im««ffi-r«. s«m 

9J^-^fl&mtBlK3 14, 3 1 6©A*«#tt, fi*3£ 
»I1K3 2 OOfflA^SttDfflLTfcJi^c ®»0&§3 

1 8 ^P3>e^ ^tot^ItMtS £ 

[0 12 1] 0 8 5fc«bfc3t»)B»-Ctt, ^g^gPO 
m*<Z)SS«&«t)SIASftfeptC> ftffi 3 2 2 £ 

«KbT3tX-f ^^3 0 4K^A£^D^fI^<7){&ffl 

[0 12 2] 0 8 6l:ttH8 5<£>^#gl£g£2^>* 

^^4^^>^;>^a:»b>t«^-r. zuyzmn 

M1S3 0 2TS5fe$nfc^ny^«^ttffi«?l2E» 
3 2 2£$rO£X-f>;/5 1 3 0 4^«»$n5fc£t>fc* 
l/2»«»3 0 3tl/2»B$n, &fflpJ^§§3 2 
3Rtf3 2 3 ' &-en-en«T5fcX-f y^3 0 5RIX3 
05' ^«*&$n^o 4^**;P©5fc«^CHl~CH 
4**0115 (a) f:^tJ:^l:CHl^CH2-CH 
3^CH4<Dj«T*Sfc$nT^*£T*^ %7s^ v 
?3 0 4HH115 (b) CST^ny^TflMAX 

15 (c) l:^t«k5l:CH l tCH3^fiS©HJM 
6IM115 (d) C*tJ:5l:CH2iCH4««2^ 

Rtf3 0 5 ' IM115 (e) RtfBl 1 5 (h) Ktk 

T, 0115 (f) (g) \Z^$^\ZCW 1 tCH3 
^»(B$n. HI 1 5 (i) (j) fc«i\fc5K:CH2 

tcH4^i$n§. wtmvkz i sttiaaaKw^- 
^14^0^3 1 4-3 1 iitmmr%m\?-*?\zqL^ 

X. «^«CHl*«m*lHlfil^S, CH2j&tffi*[aH! 
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)!l^ai^$n5i5f:MW^3 2 2, 3 2 3, 3 2 
3 ' &*MBTS. 

[0123] ms 7 \z^Lrz.ytftmmz. ms s\z&\,* 

ftfcDlC, »fB$tl5«ro*«^S:3t«E»3 2 4«r < k 

o^oy^«©fiii 8 o° fc«s a r*ien£ffiiK 
-rsffcb o fc*«^«*nic«a-r*i»iiB«»»iix»4 

WJi$l3:Tt>H*a>S»«^»6nS. 3frIM[Hj&3 2 4 
08 8 fc^Tcfcafc, 3-t-^a-^3 

[0 12 4] B8 9BM«(E)X»M«)||I09||tS 
t« i8 9 084 tiMUM?*-- ^ 3 12 GDfU> 

»©CH«fi^fi - f 4 *a*"TSJii:tJ:0tt9JS 
3 2 8stX3 3 otf^n^g^n, 3fc/«»aE*H 

5S3 3 2Rtf3 3 4TfM^i:ti$n, fiMfttfetU 

gB3 3 6&r;3 3 8 ■cii$n&tH»fi^«fflsn 

So «mmK3 1 8MU ®^i£^ffigB3 3 6RtX3 3 8 

emu ^tbj£&ztit£^*>*)],<Dm^&mtjm» 
iatfm*isr«2}^6ffi*$n-5j;3^ ff*t£&[§i& 

3 2 0ft(D&^£^r)&;LSo MSKUfcJ;3fc, 

SO 9 Die, 09 u:^fj:5i:, Znyzm 

iS^Xttfl(rJt$1i:T%)AV^tt^|ftT»S. 2^ 

SOT, *»R®»3 3 0, %/«ftX&iatt3 3 4R 
tXfi«ft«a«3 3 8tt*fb^llT^<, 0 9 IS 
M9 2tC^T e t'5tC> — :£07*>*;i'a>&££fflL 

T«tf-C*>J&^. &tz, #§««3 0 6X1*3 0 8fc, 

093 tc^Tck "5 ^/•aaEsi*^ 340 ^»ns 

■Mft^Eri^TSfcftcD^JK*— ^H*3 4 2 &Ktt 

£<£>«£\ 3t»IKiaB3 2 8, 3 3 0 &3E/ttiU£lfeflS 
3 3 2, 3 3 4Wg[:^§ 0 

[0 12 5] 0 9 4tt5 ; t>*;l«l:ft»5B»ftOfi 
"To ^4 0 Oj&>Sa>3fc£fl>«ftK3EB«4 0 2lC:feV>T 

V>T, ^ffl3t*W«4 0 6 K:feV>T»»» f i 
U S&^nS3CXHS4 0 8££V>TJBlti!>£flH»T 
*2©»«E3tfc^^Tt>n»3t«P»4 1 0 
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V>TSi2<D£«*»T&I»U >ISig4 1 4Tgl«i 

^£o&«g£^< o> inff»4 i 6TimS-r^o Jin 

yh) Ct^TIUttfi MMliStU ^2(D^ 

ai&HS&SnSo ^«3t*W«4 0 2lc:fe***«ff<0 

\Z. ~tfot>*>. Sft^M/ljU^l ^-f A^Uy 

10 \Z£^Tn$tlZ>m&iZ-D\,*T\*®3fctZ> 0 

[0 12 6] ft*, H9 4fc«Ufc**«fl:*SWr*^ 

<oT$*bTU5^ 07 o^bfc^#sft*a;tc 
*^Ttt*x-fy^2 4 ifc£D£ffiT»ttbfc& ^ 

4W2 4 5 fcacwfc»»nii» ft>*;w:*&5 

^4 0 2, 4 0 6, 4 0 8, 4 1 0, Stf4 12»L 
20 iNbOs T ^ /\7 x >^I«igX«E AMiS§ 

mmim^&mm xmmxzz> 0 
[0127] 09 5\**&m<Dytmmm<Dtiz<Dm&7x 
To mW}®&4 i 8 Rzf4 2 o ^*viT««* f i ms 

ft *^*^«Wcfi««»bT*<JitfcJ:0 % 
**H»Oft««6"rct3»tT**. Ift(°Ij$4 1 8, 
4 2 Ote09 6 Cit J: ^JftraT;^- h F E TT* 

StSiitWt^o ■i»»£Hi2 0i:^t. 0 8 
3-093 &#SRUTR98bfc5tg««ffl©3C»(ll8gco 

V>*££#T€f*. 09*.tf, B85XttH870*gi 
gR3 0 6Rtf 3 0 8^, 011 6Xte01 1 7 ICtkT J; 
o\Z, 3t»RIalB6 0 0^6 0 2tfn?tllti 
X. 3fciH£®tt 6 0 0 . 6 0 20ffi^om^^7tm^[Hl 

*i&tf2^stt-rn«, 

0 9 lXte0 9 2<DlsI»K:o^TBU 01 1 8Xte01 

1 9 jc^-rj: r> \Zs ytfttmn 328 3300^ 
*mmtatf>®m 1 r#2 -MftBrrna*^. 

[0 12 8] SnfiC|9 OtC^-r «fc3fc«JMMM' 

fli&fTtt3 2:£#f?&«. 0 9 7 KttMtanTV**tt 

bits©3t«^&2^fc»err*3C»tt»4 3o, 

>^«£gg4 3 2, W**n&irnyir«#fc«-3T* 

g^^i/^t?2^Q/2 b\\/ s<Djtmn\zftm 

n^7?4 3 4, RtfiMBSnfc^tWWS^- 
5t? ^m^$:B^*rS7t§m^4 3 6, 4 3 8*>Sfc<5*WE 
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[0 12 9] *'CS>im$M4 3 2fr*>ytX^y3 L 4 

3 9 -c*ntzti* -effl«j^[pigs4 3 9 \*&mmw&4 4 
tt*nfc5t«^t«a««fc*»-r*g3C*? : 4 4 4. 

53t«f4 4 40ffl*<D5%, ^0Mtfi <£>fl^ 
ftgi 0>S£fi&4 4 8* A>H/U7^W4 4 6©ffl i0 

4 5 0. I^ftBtt&[Elj»4 5 0O^»tli^^m^O»2pM 
4 5 2, Rtf, %SS4 4 8 0a;b£JfcttS4 5 2 0>a 

*^snffbT«t«pj^(5ia4 3 9<7>$«gfi^^m^T^ 

HBJH84 5 4^S«*$n«. «^*>*JKD5fc 

>H/U7>r;W4 4 6^ffA-rti«l^»!«iSlHlK4 5 

o ^xj]-rz>mn<D s Njfc£&#t- s c t^**. 

[0 13 0] 198 (a) \Z^-?J:o\Z, CHl^C 
Httftfi ^Ii$nTV>5fe©tt5. 09 8 (b) 
fcjRi%k5fc*X>fy* t 4 3 4^Wny^O 
tt«#3CWOtt«l:S±l:HRUTVi5t*, 09 8 

(c) jc^*rj:^^^ j ?4 4 4^^ai*$n^^& 

ftfi ©«^©^tttt*fc:fcS. 09 8 (d) 

y^4 3 4^^ttSfi$nfct^T© f i d a a? 
sna^oT, fx w-^oaw^ftTT*. 

0 9 9 iaeil3n*#«*lfc * n ^ ^S^offiffia 0 it* 

o° *6±i8o Q ftTicantr-BKi^nTfi 
&m\zmi o oc*snsj:5fcitt»icj(i*t s. & 
swings 4 o 9uafiS4 4 8offl*T?«fl$n-5© 

V^o ^S=, ttMl©WH10 0O (b) 

-r«^XKkiKttffilCft«. «t>TH»»«lilK4 5 0 1C 

0100© (c) j&\z&Z>£&\** ttL&tfi&Ttfi 
*^6tt«*ai[tB*tt (b) fcfcttHUT? 
«FWWST«. (a) jfl»c*St*>«»©*»««tf 

mm&fcm&A 5 ooa^a^fifctAtfo u^ui^ 
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a#hioo© (a) &\zuz>&o izmm-rz> z. t&-? 

%Z>* J±&8§4 5 2fCA*$nTViS«»«^tttb«S 
4 5 2(DHi*«)fftt&Ete$1i:«fc*©t>OT*D, Jt 
gj|§4 5 2©ffi*^ffitt^^te^ii:^^^}c<i:0, Mff 
OWH1 000 (a) j£ »&C/MK^» 

meet ^Tft £ 

[0131] 0101 fc^bfcgI»ttH 9 7 
©X«Tf»S. 010 lCDHJ&K^Tte, 7tSft«4 

3 8-^|ft*5*«#«fWCft<, 3tS«*4 3 6^IrI*> 
33fc«*fc^Tfc3fc#ttB4 6 0fc*V>T#ttS*U 
SffiSUffll«B4 4 0 &|Q-ttJ&0ffiffifMllflU 6 2 ^A* 

fcgU ffiffi«JWSB4 4 0fC*«$n«/t>H 

/^A^>f ;^a>*t>««i»«f x *r&£<mc*fUT, ffi 
ffiaw«4 6 2T?n«so5 L ^>*;ufcny^-r*&«6, 

n<7)&ffl$ffl)gB4 4 0, 4 6 2 0A*>H/U7>T Jl^<B 

m^«itSi§4 6 4^A^$n> s^Mtits^n^o 

*t?^n ! y^ofirffl&M»r'«, ^}#^Sg4 6 6^rSI 
»l/TttfiM8»4 4 0Rtf4 6 2©^fft*- T^COffl 
^«^^M^Ltfi^*r^o «J#^g4 6 6«tXKU%:fi: 
ffi*«»«^^fifcfflBl«lHlB4 3 9 fcftj&sn*. 4£ft 

»6nfc«5lcJKtt«C«oT««A.»4 6 6^©Iffl)$n 

[0132] 010 2^097 ffi«tt» 
gg4 4 0 !C*^Ttt««fi^*<ftjH-r*fc86fc*«*ft 

fccfcSK, *S««4 3 8fcR»fc*/««E** : 3 1 4 

7 OOfca&tD^WWfc^BM 7 2<oa*^6ft«ift« 

***uii/T^*. 01 o 3\z4&m\ztfcmhrzm&7F; 

*T<, 3tA-f yf4 3 4T#»2nfc2rP<BQ/2 bit/ 
s3t*^tt$6Jr3tX-f y^4 7 4R»4 7 6fcJ;oT 
4^©Q/4 blt/s*«#fc»»S*l*. T^A-f ^ 

4 7 4&^4 7 6^tt. &ffipJ^lHlB4 3 9^6W*S 
n«»Q/2Hz^nyi7fi^l/2»«Sg4 7 8 "C»« 
UfcQ/4Hz^ny^S^fi«pI«I5lB4 8 0&r/4 

8 2 saT-en^ttftftsns. ttfflffl®s^4 4 o \tm 

»*fi &IW»»«i:bTQ/2Hz^D2;^fi^©ffi« 
^©J»-ra 0 Mi&gCfi WJ^fffll 0 4t3^T<t^ 
tC, CHlRtfCH3^AXnyh»:llSnTV>5 
Ot, ffi««S»aR4 4 0©«#fcJ;0Q/2Hz^Oy^ 
Bt©fi«ttCHlXttCH3 0^ AXDy blzmm 
f^p Lfc««^T, *A-f !y^4 3 4{CJ:0CH 1+ C 
H3 tCH2+CH4 &*3feft£»IB-r« 
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4? 

[0 13 3] CH1+CH3«X 
"Yyf4 7 6^ CH2 + CH4^^.yf4 7 4^\ 

6 -\A?3 2n£Q/4Hz^ D y ^«^Offiffi&«»-r 
S. ^&Scf 2 liB104Ofl-CliCHl©HAXU 
yM:IlSftWS35»6, 3tX>f 5/^4 7 6ttCHl 
tCH3MJ6fc»tr5^t*T«. ffiffifH«a4 
8 6teJ!!88tffcf 3 ^fMWfchg^LT, *X-fyf4 74 

^A^^n^>Q/4Hz^ d y zm^o&m&mwTz* 

mWi&fi \3M\ 0 4C0WT«CH2<D^-f AXPy h 

tas^nrv^^s, 3tx-r u/^4 7 4«CH2tc 
h 4 £*j£fc$Hirr s d t^T^ -5c 

[0 13 4] H10 3tt4#l©fl&*LTV^ 1 8 

&&zfVLftmmB&wffi&mrn\i&^ 0 mi o 3 com 

K©ag«£bT, )tX-1'7f4 3 4^^n^Q/2 

Hz^oy^<ottffl*t«ar*ntf5ex-i'y^4 7 4, 4 

7 6^#/L^nSQ/4Hz^D!y^©flr«d««5gfcftS 

5 ntnn ia 1 0 5fc*-r cfc^tc ftffipj^iHiK4 8 

0, 4 8 2&tX^n^cDfc«56cr>®fflM^IgB4 8 4, 4 8 
4 6 *>#»&T#£o 

[0 13 5] HI 0 3©««fc*5ViT> &fflS!J9PgB4 4 
0, 4 8 4, 4 8 6fc*t>Tig«ttmKftf i , f 2 . 
f 3 ^102 tH«fc*5««K:««tfc*/««*« 

^os^-k^t, ch 1 ftsflrracit^ft 

bTVi*J6a««4 5 3}&*6ttfi 25:tXf2 ^fflL, 
CH3^gt^^t^bTV^Mfll4 5 

[0 13 6] B10 6M9 7, 1 0 1, 102, 10 
3M1 0 5fc*^S*-f *>^B3=«4 3 2£te«pJ 
&IBI&4 3 9 0E)»IB3a:*l*O— WftiR-T. 5M^>^B 
4Sf4 3 2tt3t/*»J6f(l&tfft3S** : p4 9 0, § 

30^4 9 oom**^QHz©j5K»*t3< Dta-rfc^© 

*«^tt£BlelK4 9 2, *«^fflfflIsIK4 9 2«>m*^ 
ZQEz(D&ft(Dfr&mY)ttiT?<1 ^>#7J 4 9 
4, *4*>?7 4)l?4 9 4<Da-ti<D&m&--fe\ZT 
ZTctbCDV ^y?T>74 9 6Rtfl/2»HS4 9 8 
frZKZo ffi*gpr«®»4 3 9tt^-f 5>^7^;P^4 
94iU^ 7 ^7>y4 9 6 ©MfcJfA-rao^ffaiT 

[0 13 7] #Sj§MftmiHj&4 9 2tt£&£*&iaB5 
0 0 fc£:iftBE»t®»5 0 2&Z>13.2>. &^**)]/<D/VV 
X# 1 ^AXDy hrtfCttV^fi^fe^aUfc*^ 



(25) ffl¥8-3 2 1 8 0 5 

tt»»j^Bi o 7^9^^, #wtaiffli^ 

ffz>rz&<Dfflift®&5 0 0 t^iRSt«lHlK5 0 2 fcflt^ 

[0 13 8] *fc, *<0«ft««Mfc*ffa:ofc»^ * 
/«ft«»*fT5S3t*^4 9 0«, BlOSOi^l: 

J0 3t»^<5>y7^J^4 9 4<0»«^aH*tt*««I 
[0 13 9] S10 9«B10 6©!§I&a>£»T»£. 

#«£i§i*s 504 v&mku wvwiam 5 

0 6T5Bfi^Ol/^S«fflL, tbttS5 0 8Tg2p 
SO^T«JB£$nTV^OT, 3fcA*W£«2SK:ttffl-r 

[0 14 0] ^Dy^«^fcttoTA**«*ft5^te 

mm<D2<o<Dytm^iz&f8£rz>ytx<i y^ia, #r§bs5 

5-731 5%^l:BK$nfcTi8;tL iNbOs 
£ e Ell 1 0fc«-j\fc'5te, 2^©y— hauiex^y? 

510, 512, *nsfc3tfflr^*»e-r*3t»ttia» 

5 14, W-^-hiKx^'^s 1 O^^n 
* *fi*f<0ffiffl£ 1 8 0 0 z/7 h~tZ&mi'7? 5 16 

wstmms (ea») 

[0141] B97-io s&mmisxmmi'fzyt&m 

VCO (SEflfffl^iiii) T!3M=U *(Z>H«ft;fttfffi 

ffi^Saic^S «t 5 u t !> So Sill 

fc*HT, &ffifflfilffi4 4 0 CDffij&tl&fmS 97tH 

4a m~c&z>o #x<y v^4 3 4i:««$n5^Dy^sf 

ttVCO5 2 0TMStl, fiffl«!W4 4 0^ia*t 
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